Background: Postoperative nausea and vomiting (PONV) is a common complication of anesthesia and surgery. Numerous anti-emetics have been studied to prevent and treat PONV.
Introduction
Postoperative nausea and vomiting (PONV) is defined as the occurrence of nausea and vomiting in patient after surgical operation, starting from post-anesthesia care unit (PACU) to the early hours of transferring the patient to the ward, without any clear reasons like hypotension 1 .
Postoperative nausea and vomiting rate has been reported to vary (20%-30%) in various surgical operations and in different methods of anesthesia and constitutes the second most common complaint reported 2 . The PONV incidence rate in patients of high risk groups could be as high as 70%-80% 3 . Additionally, children are not exemptible from PONV. The incidence rate for children above the age of 3 exceeds 40%. It is not until they have reached puberty does the incidence rate begin to decline. PONV is highly troubling: it not only results in delayed discharge from the hospital, leading to lavishing medical resources, but also reduces patient satisfaction.
Traditional preventive treatment of PONV includes: serotonin type 3 receptor antagonist (ondansetron, dolasetron and granisetron), dopamine type 2 receptor antagonist (metoclopramide and droperidol), muscarinic cholinergic type 1 receptor antagonist (scopolamine), histamine type 1 receptor antagonist ( promethazine and prochlorperazine). Ondansetron has a number of side effects including hypersensitivity reaction, headache, lightheadedness, dizziness, obstruction of intravenous line, increase of liver transaminases level, feelings of heat in the epigastrium, constipation and cardiac dysrhythmia. The clinical dose of the drug (4-8mg) usually does not have any side effect 1 .
Since the mid 1980s, studies have shown that dexamethasone can reduce vomiting in patients after chemotherapy 4,5 . Subsequent studies have also found that dexamethasone can effectively prevent PONV induced by epidural morphine used to reduce postoperative pain 6, 7 . A decade ago, results from meta-analysis have further suggested that the preventive effect of dexamethasone against PONV is similar to ondansetron 8 . The mechanism of action of dexamethasone in PONV prevention is still not fully understood. Dexamethasone is a synthetic form of adrenocorticoid and acts mainly as a glucocorticoid receptor with almost no mineralocorticoid receptor function 9 . Some glucocorticoid receptors are related to the physiological conduction pathway for vomiting. The glucocorticoid receptors exist in the part of brain stem where the nucleus of tractus solitarious and area postrema reside. Other possible explanations for dexamethasone preventing PONV include central inhibition of prostaglandin synthesis, reduction of central serotonin activity and change of permeability of blood-brain barrier to plasma proteins 10 . Beyond these possible explanations for dexamethasone preventing PONV, the anti-inflammatory effect of dexamethasone is even stronger. Dexamethasone can effectively reduce local inflammatory reaction after surgery; this may reduce the inflammation triggered by afferent stimulation of parasympathetic nervous system to the vomiting center, thereby reducing PONV. Additionally, dexamethasone increases synthesis of endorphin in the body, uplifting moods and appetite 9 . The recommended intravenous dose of dexamethasone for prevention of PONV in adult is 2.5 mg to 10 mg 11 and its recommended dose for children is 0.15-1 mg per kg body weight 12 . The timing of administration of dexamethasone is crucial for preventing PONV. Intravenous dexamethasone generally requires longer period of time to take effect and a time lag of 12-24 hours to achieve the maximal result 9 and its physiological effect in the body can remain for 36-72 hours 9 .
In terms of these pharmacological properties, the characteristic of dexamethasone is clearly a drug with the slow onset time and long duration of action. Studies have showed that the antiemetic effect of dexamethasone begins approximately 2 hours after intravenous injection 13 .
Because of its low cost and safety in use, dexamethasone may be the first drug of choice in preventing PONV 14, 15 . In our study, we aimed to compare the efficacy, safety, costeffectiveness and clinical utility of prophylactic dexamethasone, ondansetron and placebo in postoperative nausea and vomiting after ENT surgery.
Methods
This was a randomized double blind study conducted at National Institute of ENT (NIENT) Dhaka, during the period of December2017 to January 2018. After having obtained written informed consent from all 90 patients of either sex, aged between 20 and 50 years, belonging to American Society of Anesthesiologists (ASA) physical status class I and II, undergoing elective surgery likely to last between 30 and 90 minutes under general anesthesia with endotracheal intubation, were included in this study. Pre-anesthetic evaluation was done in all patients. The patients enrolled were randomly assigned to one of the three equal groups of 30 patients each.
Dexamethasone group: 5 mg dexamethasone dissolved in 5 ml normal saline was given intravenously after induction of anesthesia.
Ondansetron group: 4 mg ondansetron dissolved in 5 ml normal saline was given intravenously after induction of anesthesia.
Placebo group: 5 ml normal saline intravenously given after induction of anesthesia.
Routine pre-anesthesia evaluation was carried out in all patients a day prior to the scheduled procedure.
On arrival of the patient in the operating room, non-invasive blood pressure, electrocardiogram and pulse oximeter were attached. Base line values for pulse rate, Blood pressure and arterial oxygen saturation were measured and recorded. Non-invasive blood pressure was recorded at 5 minutes interval throughout the procedure. The patients were kept nil per oral from the midnight before surgery. After securing the intravenous access with 20 G cannula, infusion started with Ringers Lactate 1.5 ml per kg per hour then premedication was done with intravenous fentanyl 2 mg per kg body weight. Induction of anesthesia was done with a titrated dose of intravenous propofol after 3-5 minutes pre oxygenation. Vecuronium 0.1 mg/kg body weight was given for muscle relaxation. After 3 minutes of assisted ventilation the trachea was intubated with a single use high volume low pressure cuffed polyvinyl chloride endotracheal tube 7.5 and 7.0 mm internal diameter (ID) for male and female patients respectively. Position of ETT was confirmed. General anesthesia was maintained as standard procedure with halothane, nitrous oxide, oxygen, vecuronium and fentanyl as required.
At the end of surgery, 100% oxygen was administered, residual neuromuscular block was antagonized with neostigmine 0.05 mg /kg and atropine 0.02 mg/kg. Oral suction was done just before extubation. The trachea was extubated after deflating the cuff when the patient was fully awake. Assessment of patients for postoperative nausea and vomiting was done according to questionnaire at 0-6 hours and 6-24 hours. 
Statistical analysis:
Data was collected and recorded as per questionnaire and analyzed statistically. Quantitative variables were summarized as mean ±standard deviation. One-way analysis of variance (ANOVA) was used to compare means for patient characteristics across treatment groups. Chi square test was done for incidence and severity of postoperative nausea and vomiting. The positive number needed to prevent (NNTP) PONV (which indicates how many patients had to be exposed to dexamethasone or ondansetrone to prevent PONV) was calculated as the reciprocal of the absolute risk reduction of the incidence of PONV from basal (placebo) incidence for patients who received dexamethasone or ondansetron. The cost to benefit a patient was calculated as the drug cost per patient times the NNTP for dexamethasone or ondansetron. P<0.05 was considered statistically significant.
Results
Patients demographic and clinical characteristics such as age, sex, body weight, physical status, duration of surgery were similar in all three groups Table I . The incidence of PONV was significantly greater in placebo group than dexamethasone group and ondansetron group (p<0.05) Table II . The incidence in the dexamethasone group 10% and ondansetron group 26.66% were comparable p>0.05. The incidence of early (0-6 h) PONV was significantly lower in dexamethasone group and ondansetron group than the placebo group (p <0.05). The early incidence was comparable in the dexamethasone (10%) and ondansetrone (13.33%) group( p>0.05). The incidence of PONV in the late postoperative period (6-24 h) was significantly lower in the dexamethasone group (3.33%) than the ondansetron group (23.33%) P<0.05. The severity of PONV was significantly lower in the dexamethasone and ondansetrone group compared with placebo group p<0.05 Table III . Headache was seen in four patients in ondansetron group. No patients had any evidence of hyperglycemia, delayed wound healing or any antiemetic related side effects except headache in any groups of patients.
The positive NNTP was comparable in the dexamethasone (NNTP= 1.66) and ondansetron (NNTP=2.30) groups. The drug cost per patient was 15 taka in dexamethasone group 30 taka in the ondansetron group. The cost to benefit per patient ( NNTP times the drug cost) was 2.77 times higher in the ondansetrone group than in dexamethasone group. 
(10%) Discussion
In our study, the incidence of PONV was 10% in the dexamethasone group, 26.66% in the ondansetron and 76.66% in the placebo group. Dexamethasone was as effective as ondansetron in decreasing in the incidence and severity of PONV in the first 24 hours after operation.
The antiemetic efficacy of dexamethasone was most pronounced in the late postoperative period. The incidence and severity of PONV in the late postoperative period were significantly lower in the dexamethasone group than in the ondansetron and placebo groups. The prolonged antiemetic efficacy of dexamethasone may be explained by its prolonged biological half-life (36-72 hours). Similar findings have been reported in patients undergoing ambulatory surgery 16 . Dexamethasone has been shown to provide greater protection from delayed chemotherapyinduced nausea and vomiting compared with ondansetron and granisetron 17 .
In this study, the groups were comparable with respect to patient characteristics, surgical procedure, anesthetics administered and intravenous fluids used in the perioperative period. Therefore, the difference in the incidence and severity of PONV and true and therapeutic outcome measures among the groups in this study can be attributed to the study anti-emetics were administered. We included a placebo group to allow us to calculate the absolute reduction in the risk of PONV and thereby the NNTP. The NNTP indicates how many patients need to be exposed to the treatment in order to prevent PONV in one of them.
Previous studies have shown that compared to distilled water, intravenous dexamethasone significantly reduced the rate and intensity of PONV 18 . Erhan et al. conducted a comparative study on ondansetron, granisetron and dexamethasone effects given before induction of anesthesia to prevent PONV in laparoscopic cholecystectomy. They showed that compared to placebo all the three drugs in similar manner significantly reduced the incidence rate of PONV 19 . Lopez-Olando et al. reported that dexamethasone was as effective as ondansetron in reducing nausea and vomiting induced by chemotherapy 20 . Gupta also concluded that intravenous dexamethasone and ondansetron had a similar effect on PONV prevention. Another study showed that dexamethasone was a little more effective than ondansetron in preventing post-tonsillectomy PONV 21 .
The timing of prophylactic antiemetic administration is important. We administered the drugs at the beginning of the procedure. It has been confirmed recently that dexamethasone is more effective when administered at induction than when given at the end of anesthesia 22 . Though it has been suggested that ondansetron given at the end of surgery will reduce antiemetic requirements more effectively in the postoperative period 23 , in short surgical procedures like 30-90 minutes duration of our operations, administering ondansetron at the beginning or the end of surgery did not affect the outcome 24 .
Conclusion
In this study, we found that both dexamethasone and ondansetron were more effective than placebo in preventing postoperative nausea and vomiting after ENT surgery but dexamethasone was more effective, less expensive and safer than ondansetron, therefore, it may be better substitute for ondansetron.
